A

- _‘,' g

&
2
7

CORRES/ COMTROL
OUTGHING £TR NO.

DOE OA\EE/,

2 nr A7¢2 9

DIST. LR

AMARAL. M.E.

BERMAN, H.S.

BRANCH. D.B.

CARNIVAL. G.J.

COPP, R.D.

DAVIS, J.G.

FERRERA, D.W.

HANNI, B.J.

HARMAN, L. K

HEALY, T.J.

HEDAHL, T.

HILBIG, J.G.

HUTCHINGS. N.M.

KELL. R.E.

KIRBY, W.A.

KUESTER, AW,

MAHAFFEY, JW.

MANN, H.P.

MARX, G.E.

McDONALD. M.M.

McKENNA, F.G.

MONTROSE. JK.

MORGAN. R.V.

POTTER. G.L.

PIZZUTO. V.M.

RISING, T.L.

SANDLIN, N.B.

SETLOCK, G.H.

STEWART, D.L.

STIGER, S.G.

SULLIVAN, M.T.

SWANSON, E.R.

WILKINSON, R.B.

WILSON, J. M.

WYANT, R.D.

DCINOS, M. S

BrOEUHC

CORBRES CONTROL ! x

ADMN RECORD/080

TRAFFIC

PATS/T130G

CLASSIFICATION:

LICN]

UNCILASSIFIED

CONFIDENTIAL

SECRET,

AUTHORIZED CLASSIFIER

SIGNATURE

DOCUMENT CLASSIFICATION
T REVIEW WAIVER PER
—CLASSIEICATION CERICE.

DATE

IN REPLY TO RFP CC NO:

ACTION ITEM STATUS

T PARTIAL/OPEN

2 closep
LTR APPROVALS:
e ¥

"ORIG & TYPIST INITIALS

NS, Inte)

EG:z:G ROCKY FLATS

EG&G ROCKY FLATS, INC.
ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 80402-0464 « (303) 966-7000

94-RF-03629

Wi

By inz3 1 =

March 28, 1994

J. M. Roberson

Acting Assistant Manager for
Environmental Restoration
DOE,RFO

i

TRANSMITTAL OF SECOND RISK ASSESSMENT FOR OPERABLE UNIT 2 (WATER TREATMENT
FACILITY) RELEASE TO THE ENVIRONMENT - SGS-210-94

; :

Attn: V. F. Witherill

Ref: G. W. Baughman ltr to R. J. Schassburger, Risk Posed by Spill at the OU2 Fieid
Treatability Unit, February 11, 1994

Attached for transmittal to the Colorado Department of Health (CDH) is the second Risk
Assessment for the December 4, 1993 release of approximately ten gallons of waier from
the Operabie Unit 2 (OU2) water treatment facility.

As directed by CDH, the attached Risk Assessment has effectively re-evaluated the risk for
this release using further guidance from CDH. Specifically, this risk assessment
methodology comprises the spreadsheet format, exposure parameters, parameter default
values and intake equations in the “Interim Final Policy and Guidance on Risk Assessments
for Corrective Action at Resource Conservation and Recovery Act (RCRA) Facilities.”

If you have any questions regarding this transmittal, please contact Mark Burmeister of my
staff at extension 5891.

S. G. Stiger

Associate General Manager
Environmental Restoration Management

NSD:Imw

Orig. and 1 cc - J. M. Roberson
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REVISED BOUNDING RISK ASSESSMENT FOR OPERABLE UNIT NO. 2 TREATABILITY SYSTEM SPILL

A revised risk assessment was performed on the small spill of water present in the Operable
Unit No. 2 (OU 2) Treatability System. Instead of using chemical concentrations in water, the
revised assessment is based on extrapolated chemical concentrations in soil, as requested by the
Colorado Department of Health.

Attached are the computer spreadsheets for a screening-level assessment of human health risks.
The spreadsheet format, exposure parameters, parameter default values and the intake equations
follow the CDH Interim Final Guidance for risk assessments used to determine the need for a
Corrective Measures Study (CMS) at a RCRA facility (CDH, 1993).

As shown in the lower right-hand corner of Table 2, the estimated upper-bound total added
cancer risk from ingestion of soil, dermal contact with soil, and inhalation of soil particles by
the future on-site resident at OU 2 is between 1E-7 and 1E-8, or an added cancer incidence
between 1 in 10 million and 1 in 100 million. The risk screening threshold proposed by CDH
for making a determination of need for a CMS is a cumulative risk of 1E-6. Thus, using the CDH
screening-level risk assessment methodology, the small spill at OU 2 appears to present a
potential cancer risk level at least one order of magnitude less than the CDH screening threshold.

As shown in the lower right-hand corner of Table 3, the estimated upper-bound total HQ
(Hazard Quotient) for noncancer health effects is between 1E-02 and 1E-03, or between 0.1%
and 1% of the cumulative risk screening threshold proposed by CDH (HQ=1). Thus, using the
CDH methodology, the small spill at OU 2 appears to present a potential noncancer health risk
level at least two orders of magnitude less than the CDH screening threshoid.

Because measured soil concentrations of seven COCs (Chemicals of Concern) identified in the
water spilled at the OU 2 Field Treatability Unit were unavailable, it was necessary to
extrapolate maximum surface soil concentrations on the very conservative basis of 40% soil
moisture at saturation; i.e., the measured water concentrations were multiplied by 0.4 to
estimate maximum soil concentrations. A maximum soil moisture of 40% is generally typical
of a moderately compacted soil; actual maximum soil moisture recorded at OU 2 is about 30%,
with an average nearer to 20%, according to OU 2 records.

This specific application of CDH'’s proposed RCRA screening-level risk assessment methodology
to a very small spill at OU 2 (viz., 10 gallons) appears to indicate no need for a CMS, at least on
the basis of soil-related risks (CDH proposes that water will be screened on the basis of an
ARAR rather than a risk level). Still, it appears that the risk levels projected using the CDH
methodology can overstate the reasonable upper-bound risks by many orders of magnitude. As a
means of supporting this conclusion, the exposure assessment scenario implicit in the CDH
default exposure factors and intake questions is outlined in Attachment 2 as it applies to the 10-
gallon spill at QU 2.



1 abed

71-996°0 191-311°6 |91-390°} [9ob-3z8'L [/1-3292 |91-3e6’) |9L-361'e |G1-IGEC IMVLINI TV.LOL
Z1-3vy'€ |94-300°1 |ZL-3s2'S [oL-Teg ) [21-362°L |Z1-3LL'e (91-H8GL 91-309'¥% F1)(e1) (p-bHy/bw) axeuj Ynpy
11-326°€ loL-3Liv (213686 [91-362'9 [Z1-F€€L [91-3SST) |9-Fe9'} G1-368°} (2101 1) (p-byy/bw) axelu] PIUD
INOILVTVHNI 3101L4Vd 110S

J0-aveZ |90-3/6°) |Z0-316°€ |90-35€¢ |80-3L8'6 |10-392°9 |90-350'} |90-3¥0°L IMVYLINI TVLOL
J0-36C L |/0-368°¢ |/0-300C |L0-av8’S [80-3v€'S |20-395°} |L0-300'9 90-3SL} (01)(B) (p-Doi/Bw) axEIU] NPV
10310} |90-381°) |20-315°¢ |90-39L°) |80-3e0'y |L0-HILYy |L0-3¥SY 190362 S (8)(1) (p-by/6w) axe| PIIYD}-
:1OV.LNOD TYINYN3A TI0S

80-352°F |L0-3c1°} |80-388'L |L0-30.°) |60-310°G [80-3eG'Y |80-3¥9'G |0-30}'S INVLINI TVLOL
60-39L°¢ |80-201°} |60-3¥9°G |80-3¥9’L |60-305°L |60-38€+ [80-369'} |80-IE6¥ (9)(5) (p-by/6w) oxeU} UNPY
60-3.L°8 |20-320°} |g0-32€ L |20-3¢G° L |60-31G°€ |80-360°v |80-356'¢ |0-309'% ) (e) (p-By/6w) e piIYO
:NOLLSIONI 1108

1 |
VN VN VN VN VN VYN VN VN (gwy/bw) SDOA [10S suiogquly J00pU|
70-30L°+ |20-30L°} |20-309°C |20-309°'Z |80-30¥°'9 |80-30%'9 |,0-308°L |/0-H08'L (@) (gw/bw) sejejnoiped |log aulogqily
$0-300'8 |¥0-300°8 |€0-30Z L |€0-302'} |¥0-30C°€ |y0-30C°€ |€0-H09°€ €0-309°'¢ (1) (6x/0w) jiog 8delng
. :po|I2poN
~30d ERIT voa 'l 300 7'I-s1d

nun fjiqereat) patd je ids Z-NO :uolendey 9%eju-NOILYOIHILNYND IHNSOdX3 TVILNIAISIA

1 31gvl

g 30 7 93eg



Z abed

71-3cyt 1o1-360° L [Z1-39¥'2 [91-318°1 |91-390°) (91-3c8L IMVINI VLOL
g1-a/0°L |Z1-390¢ |Z1-312) |L1-3vSE |L1-352°S (91-3ES) (1) (p-by/bw) axel ynpy
a1-99z'L |Lv-3/v'e |Z1-3rg’L |94-3S¥°L |L)-36€'S (91-362°9 @ 1) (p-by/bw) axe| Py
INOLLVIVHNI 37101L3Vd TI0S

80-389°v |L0-3c1€ |80-302'8 [,0-38¥'S |L0-FIG'E |90-35€C IMVINI TV.LOL
80-3.9°Z |80-98L°L |80-3L9'F |[£0-398} }/0-300C |/0-3¥8'S (016 (p-Hy/Bw) axelu| Unpy
80-920°C |20-35¢'¢ |80-3€6'€ |[L0-Fgl'y [L0-31G'} [90-F9L°) (@)() (p-by/6w) axe| pIYo
1LOVINOD WWY3d oS

60-305°Z 180-392°¢ |60-28€ ¥ |80-396'¢ |80-388'} |20-30L} INVANI TVLOL
01-316°Z |60-361¢ |60-32¢’} |60-3v8'€ [60-3¥9'S |80-349'} (9)(5) (p-HBoi/Bw) e Unpy
60-3S.'} |80-350°¢ |60-3.0°€ |80-38G'€ [80-32E’} |[0-TEG’) ) (©) (p-Hoi/Ow) axe] PIYD
INOILS3ONI TI0S

VN VN VN VN VN VN (gui/Bw) sDOA [10S duiogily Joopuj
80-306°€ |80-305'€ |80-300°'9 |80-300°9 |20-309'C |/0-309%¢ (@) (cwybwy) sejenolyed |log swodqily
$0-309°+ |v0-309°} |¥0-308'C |¥0-308'C [€0-302°} |€0-30c’} (1) (Bx/Bw) jlog @oBUNG
:pai|2po

auan|ol w10jo10 }8l uoqied

g Jo ¢ aded



‘¢ abed

“(HAD) 94-9' L (Bw/Bw) xew = (p-By/Bw ‘D INpY) xew (y1)
“(HAD) 9L-39"p.(B/Bw) Xew = (p-6x/6w ‘ON UNpY) xew (¢1) :910N

“(HAD) 91-39" 1.(Bx/Bw) xewd = (p-By/Bw ‘S piyo) xew (Z1)
“(HAD) §L-36 1(Boy/Bw) xew = (p-63/6w *ON piyO) xew (1 1) 230N

“(HAD) $-3L" 1.(B3y/6w) xewo = (p-Bx/6w ‘O ynpy) xew (1)
(HAD) v-36 ¥ (B3y/Bw) xewo = (p-By/6w ‘ON yNpy) xew (6) 910N

“(HAD) ¥-3€ L.(Bxy/Bw) xews = (p-By/Bw ‘0 piyD) xew (g)
“(HAD) £-3G" 1., (Byy/Bw) xew = (p-Hxy/6w ‘ON piIuD) xew (L) 810N

“(HaD) 9-3L b (B>y/Buw) xewg = (p-Bxy/6w ‘0 Jnpy) xew (9)
“(HAD) G-I L.(B3y/Bu) xew = (p-6y/6w ‘ON INpY) xew () 310N

“(HAD) §-31° L.(B>y/Bus) xew = (p-6x/6w ‘9 piIuo) xew (v)
-(10}0B} @XEjU] JNeJap PIBpURIS VHOY HAD) -3¢ 1L(B/bw) xewd = (p-63/6w 'ON piIYD) xew (g) 330N

(g Ned 'SOVY Vd3 Wouy Jojoe) uoissiwa ajenaiyed ‘43d) buyew 0egy/(B%/6w) xewd = (gwyBw) xew9 (2) 930N

*(hos pajoedwod Ajajelapols Ul uojjelnies je anjsiow [10s %,0¥) ¥ 0.(71/6W) xew?) = (By/6w) xewy (1) 310N

g 3o  93eg



1 abed

MSIY ¥IONYD
a3qaav IVILNIAIsS3Y Iv.LoL

VN [8}-366°L [81-3¥9'S [61-36€L |61-36€'9 VN VN Asiy Jaoue) pappy
VN  |20-30L'8 {20-30¢'S |€0-200°'C {€0-300°9 VN vN =1-(Kep-by/Bw) Jojoed adojg
J1-3ep L |21-39v'Z [91-390°4 [21-396°9 |91-J90°L [21-329'C |91-361°€ L(Rep-by/buwi) ayelyj jejol
NOILLVIVHNI 31D1L4Vd 110S

VN  |0L-300°G |80-3/6V [80-322} |60-398'€ WN VN AsIy Jaoued pappy
VN leo-30L'9 [10-30¢’) [20-302°G |20-30L°L VN VN =}-(Rep-By/bw) Jojoe ado|s
80-389'F |80-302'8 |L0-31S'€ [20-3pe’2 [L0-31S'€ |80-3LE6 |90-350°} L(Rep-By/bw) axey| [ejoL
LOVINOD IYWY3A 1I0S

VN 11-329°Z |60-3¥¥'2 [0L-T1S59 |01-3.0C VN VYN AsIy Jasued pappy
VN  [€0-301'9 |10-30¢’} {20-302°G |20-30L°} VN YN =) -(Rep-by/Bw) Jojoed ado|g
60-305°Z |60-38¢v [80-388°) [80-362°L {80-388°} [60-210°G {80-IV9'S _«(Aep-by/buwi) oxelu] jejol
- NOILS3ONI 110S

uaboulaied--jueu

Wo9 _

nun Aingeleal L pald e jiids g-no :susBoujosed 10j uoeInoled ¥Siy
~NOILVZIYILOVIVHO MSi TTVILNIAIS3y
Z231dvl

g Jo ¢ adeq



| abed

INIILOND QUVZVH
1VILNIAIS3Y V101

VN VYN VN YN | YN |G-3e6} YN juagonp piezeH
VN VN VN VN vN  |10-300°} WN =(Kep-by/bu) 8soQ 8Jualajed
0}-350°F |o1-318°}L |91-3e8L (913G ol-gzg’L |9l-de6’) |S1-3GET [(Kep-By/6w) axeu| (e10L
NOILVIVHNI 31011Vd TI0S

50-3L5 "+ |so-38y's [€0-36€°€ |v0-ILG L VN  190-292°9 [¥0-3+v0°L juapony piezeH
10-3002 |20-300°} |#0-300°L [20-300°} ¥N 10-300°} |20-300°L =(Aep-Doi/Bu) 8S0(Q S0UBIBAY
Jo-3cre |10-38y'S |90-36€C |90-3LG') 90356z 120-392°9 [90-a¥0°L | /(Rep-Byi/Bw) oxe| [ejoL
TLOVLINOD viNN3aad 1ios

10-3€1°} |90-396'€ y0-3cy2 |s0-Feb’L VN |,0-3eS¥ 1S0-3L'G juagonp piezeH
10-300'Z |20-300°} |{¥0-300°L 20-300°1 WN 10-300°} {20-300°} =(Aep-by/bw) asoQ soudlsjay
80-292°C |80-396'€ £0-30L°} |20-3€L} |20-30L) g0-3eS'v (20-301°S | . /(Rep-By/bw) axeu| (el0L
NOILLSAONI 110S

uabouial

BOUON

~-JUBUIWIEBIU0D

yun Angeiesi) p

1014 3e ids 2-NO

“susbouldieauaN Jo} uone|naed st

—NOILYZI¥3LD

VavHO YSIY TVILNIAIS3Y

¢ 318Vl

g 3o 9 °3ed



-

N

‘Page 7 of 8

EXPOSURE ASSESSMENT SCENARIO
OU-2 TREATABILITY WATER SPILL

As the CDH methodology does not permit any soil chemical fate and transport assumptions or
extrapolations, it is necessary to hypothesize steady-state conditions over 30 years. Within the
upper surface soil horizon where the spill was assumed to saturate the pore space, there must be . .

¢ No volatilization of the seven volatile chemicals contained in the spil’l water;
* No dilution from infiltration of rainwater and snowmelt;

* No leaching of these chemicals to lower soil strata;

* No chemical or biological degradation in the soil matrix; and

* No other form of attenuation can occur.

Since the seven volatile COCs are apt to volatilize rapidly and otherwise attenuate rapidly to near-
zero concentrations in the confined source area of the spill, the potential exists for exaggeration of
upper-bound risks by many orders of magnitude.

A 10-gallon spill can be assumed to infiltrate to saturation in the upper 6 inches of soil with a
surface area of, perhaps, 6 or 7 sq ft, or <0.2% of the area of a quarter-acre residential lot on
which a future 30-year resident can ingest soil, make dermal contact with soil, and inhale soil
particles.

As to incidental soil ingestion, it is necessary under proposed CDH guidance to assume that a child
will ingest soil at a near-maximum rate year-round over a 6-year period, then continue ingesting
soil as an adult year-round over a 24-year period, without régard to weather, all the while confined
to the tiny area of the spill. CDH makes no provision for the site-specific FI factor or the Fraction
Ingested from the contaminated source area, which is a standard factor in EPA's intake equation for
soil ingestion. The impact of these rules is, in this instance at OU-2, likely to result in several
orders of magnitude of reasonable worst-case risk exaggeration.

Similarly, as to dermal contact with soil, it is necessary to assume that a 30-year resident will
contact surface soil year-round at a near-maximum rate of soil adherence to skin, with the head,
hands, arms, legs and feet of the child exposed year-round, and thereafter with the head, hands,
arms and lower legs of the adult exposed year-round. EPA has specified that the dermal exposure
frequency should account for local weather conditions (RAGS, 1989). The implausibility of CDH
assumptions is compounded by the overriding assumption that aill dermal contact will occur over 30
years within the 6 to 7-sg-ft area of the spill at OU-2. Accordingly, it is not surprising that
projected dermal contact risk exceeds the soil ingestion risk by an order of magnitude, while it is
typical that soil ingestion will contribute more risk than dermal contact.
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Other assumptions affecting the inhalation risks are similarly implausible, but the relative risk
contributed by the inhalation route of exposure adds virtuaily no risk to total cancer and noncancer
risks.

A further concern is that CDH screening rules are applied to COCs in soil much more conservatively
than to the same COCs in water. By screening the route of exposure to chemicals in drinking water
using the most stringent water quality standards, the risk screening levels applied to soil can be
orders of magnitude lower and more restrictive than the equivalent risk levels of water quality
standards. For example, one COC in the water spilled at OU-2 was carbon tetrachloride, with a
Primary MCL (Maximum Contaminant Level) of 5 ug/L. While the maximum reported level of
carbon tetrachloride in water at the OU-2 Field Treatability Unit was 3 ug/L, the standardized
cancer risk level at MCL is set at 1E-5, based only on ingestion of water combined with inhalation of
water volatiles released in household use of water (EPA Region 10, 1991).

Thus, the CDH screening rules are applied to carbon tetrachloride in water much more liberally
(1E-5, not including the cancer effects of six other COCs and not including the dermal contact route
of exposure), as compared to that same COC in soil (1E-6, including the cancer effects of all seven
COCs and all routes of exposure). At OU-2, the sum of COC cancer risks from seven COCs in soil and
three routes of exposure to soil COCs must not exceed the 1E-6 threshold. These two cancer risk
screening levels—1E-6 for summed risks in soil and 1E-5 just for one COC in water are many
orders of magnitude apart and illustrate that water is to be screened much more liberally than soil.

Presumably, the default values and equations specified by CDH serve the purpose of screening the
potential risks at the level of a reasonable worst case, i.e., the bounding risk estimate for the MEI
(Maximally Exposed Individual). EPA Exposure Assessment Guidelines (18992) stipulate the only
utility of the bounding risk estimate is to eliminate certain environmental pathways and routes of
exposure from a full risk assessment, i.e., to identify the risk-driving pathways and routes that

will require detailed assessment. EPA states that a bounding estimate “certainly cannot be used for
an estimate of actual exposure (since by definition it is clearly outside the actual distribution)." The
actual risk distribution would include the average intakes and risks, as well as those for RME or
Reasonable Maximum Exposure.

Although the bounding risk estimate is useful for screening out environmental pathways and routes
of exposure that contribute insignificantly to overall risks, it should rely on credible assumptions.
As a test for reaching a decision on the need for corrective action at a RCRA facility, the bounding
estimate appears highly inappropriate. Further, the practice of mixing water quality standards
presenting highly variable risk levels with uniform risk-based soil screening criteria appears
highly inconsistent.



